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jjJaJj oUJ Ji I4-3 JjiaS jL-<y jy>r cpjjlJl 

. jL - y <j jfy*^ 


Jl ^j^Jl J_p fj o-lfc 

<LJb>-L-~Jl oL>oaJI (j\_> lij-J-Uj j -^ I 3j_Aliij k— 

J Lfcj^la-J yjJl oLtjj J— >^f OjJ_£ J| {fS lijj-x 11 

Lg-ULct LA ' 'js^J <■ 

.^\^J ^1 J^Ul Jp Soy^l 

Jp Jj_^M aJjUs- JuN jl S' ^JiJl aa 3L- ^->lo>Vl Jy^oJj 

^l Jjjl OJLLj jf JiL* J^-£j ^jL~-’ (J>^ l *-Llj sSy* il (J^y- oljll5\Jl ^-Isa^ 
^■ 1 .51, 1 oti Ja5S j-^"i L-j-^a ^_s j_j id Jajij_i-i t-«f 1 4—^ *j->- <£y~* bjf-^ 1 

ojy*- Jl VU-i «J-a?-)) dy J^-bJl ^f: t To * , » * » : > 

* 

^1 0 * , * * • : ^ JajJjUj \ * * , * ' * : \ iaSljjU j-ij-£ 

. I^Jl p Jj-^ai-l d^Lll ApUal^l ^JL*J dJUi d)L5 Lx jj c SOj 0^ (J^L)i 

To * , * * * I ^ (J^L-aII oli A_JI jPj-Jail jt Ay-JJJ^I Jajl^J-l of 1<5 
J-P J j-naJ-U £_*~J jJl jyJ^£)l J*jJa->- Lfljp £>jj f. 

oLaJL^lU j\ j-ftUiUi frlj— * y*Jl ^la—* y* OOLpLaJjNI 

ol_£ OJUJJj Lfwj fg-J v-tAk-^Nl -v-y ^ J! ^1 

jJI aJIjlAI ^b-^' Jo^ ^ oUjinil y» j^JI d-^-Lil Jp L*lj 

^0. J^>- olill j ^ £ * A f Lp *\ yJ> J*>1>- JjVl cJlS 1 : 0i^>- J p cux 


^^531 v'^ 1 V^r> * oL-yjy- i&JJ M' 

. ^,UM (s^ll ^'yJr' r* 5 tC °^' ^ 


^ Ojbixil jL Jl {jA Ljp b*iljjJl O-.LL JSJ <.-* U*^Ui 

4 4*>- 4 s-L- w ? 4 jLp 4 A_ >^jJl 4 JJ 4 £jl> <■ (*J ^ J! 

. OJ^\ J^LJl Jj. «*bAP J| AiL?l . ^J-l 4 J-LI 

^aIo A_JU«-lwwJi oL>siAJl (jl L~»«Jl J 4_oJLj>tL«i.l Jajl jJ-| ^y» y^Sjj 

(ju*>- 4(J| c _jJl J| j^?*Vl j^xJI Jj>-L> Jj— b Jp £j j— ^ ^pIj_» it 

I «A— ^ »-A . *.^. l I ^J,flj . I ^ +** 1 I L ~ -^l * '^J ^ 4 — 

^a Li Li (, J ^ — l I iii <L^»jJlj LmmJjL^iII j/»'I ./>-i-l ^p a Jj>- 4^>ti tlJap| 

. aJ^-LJI c^I>*iaJJ 4aL>J.I J^JL> J 4 ^ 0 * l 


! J^L*Jl J fr JU j^i I j 4 j ^ jJ| ( jjajL ¥ ajLi i *)lj I 

< ‘T* > J > ~- ^ T ' (Ji c£j— Jlf***^ (Jjj— (balji) J^-LJl J»£*Jl «Al£ 

aj^Jj ol jjy* S*Xp o»Lp dij 4 j^Vl j>xJl IjjLw* jJi}\ 

^jjJl JL->> (jjj j^x>Cj (_£.LJl Jg— Jl I Jl_a ^L-Jl jt JJ~*e> (J a_j>-Lo <_£ j->-t? 

# # 

4_j aJL*JI L>- J JjgJJl ^yia . L>jp j_>xJl J>-L»j li jJi ijJjaJI 
t— J[j . J-A>- OdjC 4ja..>xi I 4 tfla.lii I «-L^jab o jja La ^>«J| Jp a J lpLaJI 
ij,} J-^4lJ ^I-tjll A_Jj J^a < J^>- ^J^Ui J,fr«Jl ^LwJl •iLj-J >XJ^ £x_LJI y*>\j 

J-LLj 3 ij^L Jp o ^« oJpLJl 4_d ) jJL) p-> 4 (dJ yj» j LS Am ./it 

(k j^J>~ l“i— p 4 A_>-jJl 4__L) J*a ftLstf ioJLa JCLC ib jk? AiLL 

J^"L >J l t-L. , a y^»La frL«^ ^j^a j^xJl aL^ ^^LaII |*-Lbf 

balji (J AJ ^LJI ^,<091 Jl Js<aJ L^jwU A^-jJl A^jJla ^ ^LjVb La-Uu 

A-^>-j-Jl (j^-i Jl_^*J| J l ./j" ! ^JaAjJ 4 I jJUjJLS" ^ 0 _ Y* 0 (ju L« ^~j\ JL) y—^S- 
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^Jul LbJ-a j* (j o-L-pUJi <J J)lj-rrj 

J-^S> AaL^ Jv J ~^aJu jJl aJISjjJI i3jJl i2jal4 Jj AiU?l Jlc*ij 


j Mi sj - . 


J— a<t>L *Jl <y° ojL?xJ.I Loj^l ^y> j^S J>-L-Jl J^-^l ^la A ‘ U 
Loj^l e-iA ys - I J-LJl <_iib^j ^>«Jl ol—^-l J SjjLJl aJ-J-I 

JL>- y» A-Oj^l oLa j-L>w L~p- c-'jLM i _jAi . c_->j_J-lj <J| c LJl <j\-> 

^Jf\ j^>-\ CJjj-b JS Loj'il e-XA p la « a jli cl jla a JSVlj L*ijjl jL>«J-lj 
Lai jlL» a V' J? jJL»< C-Jip Ll^La A*-^J {£yf~ 1 L U «iJ A>t-b L^ . A j^p^aj 

(— A> ^2j y0y>y 0|j 4 CS^ 9 L* eUc-Dl (J>! ‘LojVl 

I JlA j jlk-aVl jl VI ^Jk' epljj ^~J' <jp'j J JU-I j-a ^ £-Jj 

J ./^" La Ij^lj *> I* t 4 d.l",^- A-^^JJj J J—* A*— ^ A llaP l jJ J>-LJl yA »aJI 

. L^LwSLa AjijVl OwLa (J yy 


j| J j_a! I (j^L? t*— |^J-lj Jl^LlI Jv J^-LJl J^ J l oLj5Lj 4-iL£j 

. aJL>- LwLa J| LJl) I y* -LXX aJL&oI A a la a yS* j£ iL^L>-Vl 

J^a Jj>-L~ J I J^. J l ( j^L*al Oj^Cjy — ~~P LL^ ( ja tl~Llj c-^J-l ^^43 
Jija V"' jj L* O ^Ll (Y) <3 J~r La^JUj Oceanic Crust Lk-^ o 


: JLjl _pLl Jp 4->yJ-l Jl Jl^LI t>* aj^jVi ajjfc j*-*i J — l — - 1 ( ^ ) 

t 4^j_aJl <, ^4?- 4 oLil 4 plU 4 j^S- 4 Ub 4 J~~i\ 4 J-U^J 4 i* j^\ t jLaP 4 U^J^T ^ iS^J 

. jl^j>- 4 J \m~J> (La ijb 4 ^^p tj^*- tL tisja 4AiLJl 4»— -ill 4<ui?l» 4 ^lj 

jAj &\ j Jup a_sU 1SLM l _ r a r * odjLi' ji^l' '-La Jp jli>' jJ ^ o ^ OjL C) 

. iibp ypf (Ol ja Jj La (^jljj jl 'j~>r J 4_xjiL jAj 4 4_->jjJl Laa t-ay 


A 


<J-«j j>^>- • *1 x*" ^ y>-\j 4-L >j iww^ljjj Jo^xj 

•^V^ 1 <>* 

x» Oljrr <X*& OO^ di cK^ 

w»X >.— A>t. i KlXl ^^^j^.jlJl jl>rla. ; XdX^ -1 ^ z^ 3 *!. ( Jjiis t j y a y => ~3 

eljJ— «j SX'^"* aJ^x*"* 9 cT® j 4 ^>- 

. tkJI^wJU I Au x 3^*3 a^j 


^Ja ^ C^LaJU x° A_Sl?-sjl cJ xxd"^ Jj-LJI ^ c J a ~»> e-aJLoj 

(J I 4— .■«.*> Ij jj CjUj-jAJlI ^gi3S>- X 4 4Xx^*i'^ J A— x>X"" ^ 

(jLojJl X" cJ X^*" (J>i A^b 3 } X*^ ojd^xJJ AjOj'ifl Ia j33j A.>^?.dll 

Jw^-wjl A ^i^ X ? - A_jJjUl A—jJLp^I ^ix*j ^jiaLjJwl c3j • 4-^xJl 

j-kf- Lj £j . iJj-Jlj ^Jj>- <_£^L? Ajllal* J <JL^-I x^ l^” 4 x*X^ ^J^L*** l^*” 

<L_xb jJi ji A_x*}lil( vJLol—S" e-ix^** 4 _ AjLmJI ^ A-Ji OjLiVl 

. j&\]i? jily ^Jj»j l ^ iw^lyu 

^x 2 -®' ci a-* o j~»-j oj_>- cJix^ x iji— Jt j^~ji j j-&jj 

Ijjj *Srx > X^ 1 ' x*X^ jx*^ x^ x^^ x**-' - ^ (J^x 1 

• AjJjL-JI J x^-^ 3 ^ t_5^ aj * J (Jj - ^ a^^xx^*^ - ^ ol>- X^ c-jL*-JiJl ^1 

, '] jj ^ ^ J *? A j i * o ^ ^ A^^s«w^o 33 ^ : ^ o«-^A , L 
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4 4__>^j l ^ o mmA t y&£j i ^Jb>-L*Jl 

^ ) (\ < \Ao) j_^ip c>j^r' j->^'j c<J*pl 

ji (_j^ s TJ LaJUs-I j g iaj Jjs <ulpj oU^Sll oSa 0^9 

jSj JaJii y?^~\ -XaLJLi A>-jJl yte • { j <^' n ? c5 

-A*^" <Jj <L^ jL^a.1.1 I oL^aij^il %j tAjj^l^ojJl oJpUJl ^Lp 

• iSj^T^ j > ^~^ Jj^j k j-“rM J^-^2 £9^' 

^ <S y j» Jlc^' cy 

l p~j^jJS\ ^k,-» Jt ^Jp <JiJll!l l ^y > j^\ x— *~*<ljj (JjVl (.j 

^pjJl ( Jpj . ^j- ^ j j^5\jJl < Jp siJJij cU^lj' LpUJjIj IjLliilj 
oJ_fc jl t I i*_^w»i!jj-Jl jL^i-jl 1^*0 y* 

y& ^{3Pt \ ftj. j| ; l “ . 14 d->- A^al_Jb 4^>- 4_) eji j ^ <».«„>- »J1jI^aL-1p s_ . ««^^-J I 

. djjlS ^ y“~\j ^ ^P" Sj O^L-J^5sJ yA j}\ 0*XA t 

iJIjLL) ^S cJl ^>*^-1 y^JKJj 

(. I j_l» 0 * ,^p a_ oL-pLjjjl ^J_v2j :>1 yA lj^ <_j IjLijol 

i, j .^>-Ll j ^Jl ^l*j> ^ . oJji-i iJl>-jil ^i?Vl -5j^>-_? ij,i 

LgJu I*Xa (3 **— J ^ s — -° 'j jJ ^ Ui— ! 

t A_JU-' Aj.2 V*"'-? (*^ ‘ *t Jt^b 4 oU-jAll ^as>~ 

. OjiU yQ3 A;J-a jJl jil uf 

viiiij jJp-LvJl J^-Jl y» oJaP Aii 4-JjlJl iJUP^I Ut 

e-l ■ i ti l J?Ukj 0 ^*- 0-LjL<kll^J 4_P 1 4_ ^ < j ^LJ 1 ^ — L«.* J V ^9l^— ll yj3*> ^ 

Davies, I . B., 1.985: Explanatory notes to the geologic map of the Al-Wajh quadrangle, (\) 
Sheet 26 B, Kingdom of Saudi Arabia. Deputy Ministry for Mineral Resources, Jeddah, p. 


(j ab* O- Ia .- P 4— ^] o ^.JiL^o oJL>- ^1 ^S\ 

• ^^wv^-»ljl 4b^J»j i 1 ^ll JLj^AjvJI 

<J J_>-LJl Ja>- (_£>- Uiijl <Lb- c ''^ o.La jLJ J^aj £^L«I AjJU JJj 

(J>i Abij o jSX^jt ^>xJl (J,l jLdjL jLJLJ A. va^ 1^ . ojj_S”JII 4_^j1I 

• I <V-0 «Ab ^^B ! 

(_]— ^ — -'^ ^ — ^r'j 0 r> — »_^jl j_ j l — j | { _S" 

C.h/a.3 JJai t jJi ^jJl <w?L^-j bjj_j5cJ! olS^-J-l j oljL-^LVL 

^y<Jl £jbJ jjA^ tJ^LJl Ji£~Jl J jb <Jp (.oljLbLVl 

Jis . ^ i ia. I I <_§ lj*oL OolS" ^ Lj-I i. AJLJl ^.BjJl j js**-*0j 

(ji-> cb-^as ^ AJLjJI ^jJl jj>x^£>j ^j-Al £j-Ul jjj-w? <j>! cALas 
J AAj oLj^ljl J c J aJJj -J*^\ v_~A JJJ 

•*— 1^" ^ Lb* ysPj JUp ^j^aA>owBJ <LA*Jl 7 tA>- J^b 4jjb^- ^il 

. iL j^p oULA Ja>- oljLbL^yi 

uyt J^L ^J^-LJ! J^~JJ b^jJjij^ll ^y^Ua-Ll c~~Jj 
oj (*— ^' J ^Lli. j^>- ^ t^yblj Jl^-JJl 

<A=*“b*» (J^»w aJL^j Ajj^as>- oLi jA) oUaill c-2wb~lJI jL... u v^. r ; 

£jL_s£ ilp (J^A-Jl j^>«-) 4 -j^* -lajjLb jl Alt ^P ^-jl y> J,!j J^LJl jl ^>-1 j 

j! j_j>J c-uIb^JI jLiSGl j* J j_a>- J,l AiLb»l ^ b^jVl 

^~r J .j^' j~* <-i ^}^ <>,,,0 9 blSL-wL Ipjjj J5I |»_vwijJl 


Briem, E. and Blumel, W. D., 1984: Contribution to the Quaternary Geomaphology of the ( ^ ) 
Ifal Depression in Jado, A. R. Zotl. J. G. (ed) Quaternary period in Saudi Arabia Vol 2. 
Springer Verlae. p. 55. 




^jl ^ASl *tjrJ *ij >%J . <■ 

£-a L^vixjj uwJj_aJI j <b^>«Jl C->U-jJil £« 3j^\ iy* 

fc_<l jJl j-ajJl Ji Vkidi t j_U 6-U jf to jS> L~« Jj»-L-Ji Ja>- 

Jj t <UP jaII jf Ifi-a L wJ jjl *1 Aj^jVl Lf;$ Lg, * ia A ) U \ j£S> t <uli>J,l 

aJl^U Jj*-LJ 1 Ja?^ o-l«Ul« aJ^Ip ktJijj* aJp ' j-it J^w J*V 

t ->y*r y* Lbr ji^iJ <• j 

yj-^r' p—AJl j j'>>-^'j cjU^-JI j* Us>j_pj . NUJ V./ 

. J^LJl ^*aJ( ^JaSJ jJl y> Jj^uJI 

j* ULA jajJI JL^Afj oLj_^J oL J^i J>s U^pj 
k_ jUuiJl oL a»-jJa ^-4 oLjiaJl j-^ 9 m-i '^L>-l j_j j-^A— j (3^ — 

. (J y>zJ\ £v>Ul t_~-i JJJ AJ^Tj^' 


. aJI y> J-S" <ji-> ^rTj^y^jy^:^ c3jj-AJ' <J>i cr <a ^ >tJ ^ J^J 

oL-xjJj i~>a SflSLit cJ apt v^-Lo (ij> c?* <J>lr^' 

A-JjlScJl jlj^l jjp- toJbJlP ^iljA (J Jl5w»Vl oj-fc y ^ 


. j >*- Jl ol 


: ytil <L*I ji ! Lili 

./ai l Jl_jJL_£j A_4j_5**l»~il o L>o. > i l ^ 4 — -^J- 5 p"'^’"*' 

; jL. U A^p-jJji jj^.A -1 or ^UaA-l 


J^LJl (Jp aJl^LJI oUciJl 4-^tj jI-IpI j*&>- aJ-^-p J*^j>- (j» Oi^ 


oL aJI J jJaJl JsjI I jL| Jp hj^l y*Vl y * JU Jp jt Jl 

A_dli^ olvft^c ^ ' ) aJ>-L- A>tii o V y> J&\ iSLa jf Yo * , * * ♦ ; \ 

J-P CAj^> 5J_.Jp oUjj Jl A3L.pl ^\jA Oj jl jrv-^ > * j L yi Y Y L^ 
5jj5^j_ll aJp-LJI oLxXaII jf J| SjLiVl jJ^-j . *J*>I jjJj aa>LJI Ja5l jl~l 


C_3 jL^>-l Lot ^»gjL a£ JsjI y- aJL>- J LoJ_P i—dpLpJj J— s 

Ja_j a_^>-JI^_ 3 «jl Lf-'ilJ. )Ja j^p UdJ LJpJ^3 cjLcJaJI o Ja cjLa*Mva 

oVj-Jj a J| ?J_>-lj ^y^jJj _3 j^_aj_p- J j_J J_a J| *| c _v»Vl o J_A j^_jJ 

YJ^a JS" <JJ Ja ^A L JbJL J c 0^ JxJa Ay^Jyjy^y 


(* L>-jUxpl Lat . ^Aja ^JiU jl ytJl Lji- : AaJ ^ jJU 
.( r )oj^>-Vl y J~pIj Jw*l J5jj tLJI aJJ jLJl>- : y»j pj y 

C-wiaj tj^Jl ^ ^J^jj t^jV I ^Ji^jll : _^3 AjJ jjtl Lai 
jl jA Lf~a lu^. La jL*a A*jjf i]LA L>-j\ ia-plj . (*>^.>*^1 J till 

• ^ I • C ^ I J*P / I I a La J j I 

^Ijal ya ^i-JI A^i^yjJ^- jjl ^wjjl [ 3 Jl Jp ^a y» ^dJsup^ jlk>J 

■ lUS j^j J Jjl **— >LJiJlj jjJ-l ^« j^l y~ ^yrj^ • yd\ 

ci—^ - CJ3 jJI J L^~j— j j—*y - o L »_J>I oJLa oVJja l_aL^j 

l. ,$. J i* -> yy I j~& ^_aL^ Vj oJ^>-Ij a2jj]oj oljj Ji Jb ^ya*J| ej 1/ ^p Jl 

. Ajj (j ( ^ ) Jj 

« r ? L ^' ap- * Ji v l ‘ j^ 1 tJa^ii ^^uji (Y) 

.fHoY cSy»UJt 

. ^ ^ ^ VV t SjAUJl t Y^ *\ jySi t, <S\j*^\ ol>JJa^ai I (Y 1 ) 

• ^ ° i J^ > 4 Y l 0 ,J_a jA (. ( £ ) 

• Y W - Y ^ Y A^tJua (jy* 1 1 oUJLLdil (0 ) 

\r 



\ j* S J-A3 <, a^-Lxju l^f jjy. V ^ ' 

0*>«J _jl ^ j C^Li-o-f” ya aJ j5 y; l-y (p^ A^fp 8 Aj^f* 4 i~ijj)e>} 

3& Uls^ yLWl jf U-VJa-^lj a*J jj^-\ (jl*» ol5 Jij . tSj^. c (j?jf^ 

<J juLJl U>jL>^oi jl Vf t LJ -jSjj^ A_il^£ j^SJ l_« l^-iS” a_Jj>-L^ cjL>«3 
a j* Us JJwo tjl^u-ll ^—^1 o. j-> j-^Vl y*«JJ ^Jp-LJl J^Jl y 4 
Jy^sJl Uy- U IS| UJlli U jU y>-< yS^j t aIaj JjV jlaUl Aiil* 

ol—..t>i JOU Ajllli£ A_JU i^jj jii* y« yjUJ*lj ol^— «*A^I aJ L« {J±-> 

. y*»*<yuo*)(Jl ci 1 <^p aJ^*-L*JI oI>uaJI 

( 4jL_> j j £~\ ^__£> yO ^1 ^JUT A ioOaU ( ^ilif U^L-ll (^Ul U«.* -o^ *Ai_J 

yo *y JL, S j I Jl^- jjbj t ((i /3.ll JLP y>*Jl oLa 0 yJu ilj jf y>«Jl <j C-U.I LmA4)) 

. (Estuary) < j>* 1 )3-\ ywall 

1 ^ ^—Ij^t aaJ^j a_*1>-L*< a>cJLS » ya ^.^?>) j^S" ^ll bf 

of VI C Aj“UJ j J ijsU jl f y^Jl y^ ^-ak&: V<bfy- ^^Jl aJI jUf U p-Pjj 

UOj AjI Vf Jj>- J f ^ yL y 4 I JJ f^" ' 4 Oj^> LS *■ dUi v-j 1 ^*- (_$ y V_P-IJI 

• o^Lu ^jf c 4_> ydL ^jjLcJI o«Xa coL> 1 j (_5 J ^- 4 1 

o^>-ui 3 J&i ji j • A4j^ y^y *y~j oLtj jf t ij^^o 

. A^xljO-Jl oX& < j^y^y 4 (j^ l^*^ >_ l Vf oEo-wll oOi 

lJj^j tLjJi jt ^J.1 jf jjJ-l ^ ^ ( -^r yrj^yjyjy ^ 

t V jl jIUJl 3 j^l aJl?-LJI oUojJIj Ifj jli 4 ^y* JjJ-dl 1 3* ^^ J - 

, Ulj ^ yjj-<wJ^I L^-v3J L^3 >~ 

^3i Ur i-yJr' J f J^Vl V-^ 1 ‘uis^' '- 4 ey c ^ (') 

e U* J ^LUI *UU i-J^I #UI ixUi Jl \j~$ J^i k>J^ J iSy* ^yr Jl 


u 


aJj^I — ! l oU^jiJl je U by ^Jj| Jir 

J* L. ^-ao jL_*^f -L45 . oj_J.I o-La Jw>5”1j 4_JL>-L«Jl oI>*iaJL LfriijULa 

ij£sj 1 aJ^-L^JI c-»U«iAlj j < (\y^ J,} D )^ ^y y Davies 

• ( ^ • i^J **** U> LjJl 


Lagoon inlet 
Estuariane Lagooninlet 
Estuary inlet 
Estuariane delta inlet 
Delta inlet 
Ria inlet 


aJU-LJ| Aj J>e . Jl A>tI3 \ 

1 0 jO> CJ A>sX9 Y 

i_. w all) jj^- 1 Aj»«I3 _ V 
jjiU LJi A >ci _ l 

IdjJi A>tX$ 0 

t> jJl A>*X3 ^ 


O^L->t*AJl 0«L-A A^JLf ^JtJ! <1)1 aJLaj (J_jV 

JUJ | r - f Lo p_^U ^ ^ Aj| V] c Lj J\j jj- i~l 

. Usbl 

AijU Apjf oL^o SjLp ^ Sparks < r ) cr i' J L^ j L, J\j 

J* y* (Estuary) jj^\ ^ ^jUax)! 5 ^_pj aJu^- jkLu J cJlS^J 
. AjjIwi A^i A^ii^j jJs>L« J JlSwJ (JjU (_pl j 


Davies J. L. 1972, Geographical Variation in coastal development, Edinburgh, Oliver and ( ) ) 
Boyd Ltd., p. 162. 

I Aj !l Vl 4—y£*A L OljiA y 4 t ^ ^ VA C i J C ^ y ^ 

. YIY* Aj>tj Li? wSjAliJl 


>0 





kj-J' I y I li_A jL ,Jj^. i Bird (>) ijru Uf 

1 ^dJ tj— ^ < ^ ««<* a 4 4— L>-L< oUoaJ O ^S"i oJbJP o'VL-j *V 

4jld-^«JVl oJjd_*i 1 $-j1j_>- jt <J^ t t y>*JiU 4 _wal l yaj\^x>- Uj 

^ <J* *jy> (.yU- Lwa* jl?b> J cJKjJj 

^JSLwj 4 j_>tJl oL^ j—j^Ji oL» e-LidV t 4 ^-jJUj (JLp ju 4_i <j Jhj jLjt 

.^>tJl olaC L y ci>j 

(. fl . ‘ . . /it l^f*- 4 <_£t ^j.-a-vJ jVl jL ll JljwJlj 
Jj — g^Jl ^ ^j-S" (J cJ5Jl ^jJl j| (Jl 5jL*iVl j&i Jjl_wi. l l li_A 
Ic^" Wj ^ < u<a^>td 1 aLp-LJI J j^wJl j a*ja> ^! l 4_L>-LJl 

Li J j>-I L« lijj . ySjL^ (j \ j y ^> LlJjj o l, lS a,< IajLpI (j5oc V 

<j^ L^iilj 4J.U.I lJj J a}\ Vj J_SLJ1 V Ailj i ^ 

fJyLl' J ‘* r w^ LojVli . 4_*-ljjJl £j-J>y> fj J ^. ll Jp jl JwSLtj 

c^r^ - <j^ *j^Ul o'VlA-! j4*j lijii^l IjJ Lli 4iU*- L&jLpI ^•jSu: 4Ul>- 

J ji~> J iij^dl j^S\ ^jJJu Ljj . ol y^> iiwaj JS oLJii 

•^-wail ^ <Uai?wi A_sL>-L*« J j-fr** (J 4jj_SLll ^ j ^Jjl t*_j juLi cbjJl ^ 

J-^ J' 'Lo-Ul cSj-j 4 Jl SjLiVl L ^jp *-Lj <ii V! 4 i ^3£~\ 

c^d Jl Sharm | ^«« jl -1 >*j LLUjj 4 1^-^ J5 ^jp oaliii ilL>- 
— s^^5" ^ «1 > -1 .<. 1 1 4l^l — >tijl ^1 j- 1 1 ^j| <_ 4 1 -^u { 1 '*~~u 

1 ^^ajL^xLl L-lj^ J jl>- y* ^siu^j . Jbwb>- y>-jiji jj^s>- 
• ^ ^JJxMail lii> jl ^jJl oii 


Bird, E. C. F., 1970, Coasts. Mit U.S.A. p. 152. 


\V 



; jl JD *u>- ji — -^ , 


ijJ— « Jj^ i jW^ (_5* ci^ 

ju^ LjJJ>- U* j-^ J^J ^.j^r °'^ ? r 

TA ^ 1 j& 5 j_5ta -^p- <u>- ^ yji ^1 t S/U-*i °TA £ ^ jp o J > b 

(J-* 1 ' <Ji J— 'VLw Lf^l 1^ jL Ji il JpI ^Lajl Ja^^l ^aj , S/lw 


J^L^Jl {j» <uiadl ojjt ^jJl . ^JLjil j <>-jjl (ju li> AiliS" 

• *>* WAu* 


lAlj_l?tj Lil^-il IJ^ c Jj>-l**Jl ^IjjuI ^_|p jt . Jl 

SJb J p J*!^p yjJl iJUb J C~^L- J Sj tlfci oUJ gJl Aikdlj IfPLJlj 

^jA ^Jl_p jL~>-I J— sj . J-*j \ c — -3 (jLj-w ^ J^-Ij ^Ijp 

(, ^ jJl}\ Jj^-I—^JI ^p LA «tiii>sil Jl ^jic 4_**»ljjll j-lJ I 

: ( Y J^>) * (J^Jl y>*^\ <Jp J>! Jlc-^l j* 


• A -y s r cj-^Jl t jJ-l (*J j~* — ^ 

. s\^a <aia.l.a — Y 

. j^P — T 

• c* r ^ “ i 

• c'- > r^-° 
•Wfr-* 1 


rJ ^Jt 0 ja ^-jJyj^^Jr' a^ L ^ 1 r*^ Ir*** ^ 

; \jj» j£J 5>*il j^Uall Jp j-Sy^ J u**^ 




• 4>xJl 4 jJ-l ^ ^ 

^y» I 31 Ol J\ — a y^S A— J >| c — > *J— *J eJ_A £— i> 

^ yhj Lj^- UUait y yU f j-i yj U Jjuf y J-*aA» N_> t 

. (T c^l *z~» y® jS\ 

^a oJL^bda A>tLAj 1 J*o c LjjAj 4^-L^X* j*~i\ oAA JJ>*Zjj 

A 5oj Ujy J-P-LJJ ypy 31 3 J^-LJl Ja^ 

^jl y_j Lo LJIp y*j <J Ajjl^ 'dJLJLs ^ Jj»-LJI 3^ 3-ulxdi ^UjVI 

j-i-l y y j JUjl5 > > 0 j L* y-^' j-*? >A' (V* J lc^ ' > 0 ^ 

•Vrj 

oJb*-l J Aj oUj j£j j »^ig lyL>tIS ci*^ lyl» ^Jj-'^ Aa^j 

J A_y^yi^*>LJl aJIj>- 3 y*N <3 ^ “^j yy^ l 5 *-J 

. 4- -» yJi 

^UjJl yw? Jtf J>-LJ' £-* awUL«cdl ^iJl ^ y*i 

a^Lpj <jrtj& y-*’ ^ 4y^jiw!>Ul vWv^ 

■ J^ 

3 ^jAt 1 ^uij 4 Jj^XU AiLJl ^ j yiJI y <_A tJ y^dj 

^Ij 0 *>«J A>*y AJujQ L^l J,l Aj-ijVl oA^-i O-L-i^ 3j-X>mJ.I 
^ $ *«»< ? > (*J A' J <J^*J 4yL*Vl j L^ 

i—Sjj-J^ _A-*~’ \c-S ("l 4 0 4 i Jl£~il) tjJJi 31 31^^ t£j\-^ J?jJa>- 

i Jub 3! (Lr* * * y J-Sf 31 J^*d) fj ® •*-* y-^y 3* 

■yj 31 W'*^' y jJ' Jail J-\ y 


x • 





^L^ll J tX^fi ( j\i 4 joI jJl jJt Jl Adla’.l *Us»- Ijjj*- <iiaj >•0*) 


T\ 






<y UoIjipI ojUJj <5 1 * JISLif) fy J-* ^U- Jo ^yi oUrj^ 
4.«. : U > Ajj'j- 8 oU^jJ-* ai^< (i J-£~-) >^“' (*y <_*** til fj** 
4 _J I^J-I J^I^Ji j Lot . ^1 4k-ijH Wvr J^Ui JasL jl^i 

^Jiiij jLx-l r yy~^ ^jJdl *l£uk oU-j^il oIa yk ^ fyU U^I^JI 

U yr^' y» 0 ojy 9 ) ^'^r' J 

<-ijj-?r Jp j-frk JjVl t)t J a_^Uj jtj-& J* “jo* 

kjy ^ : ly t yiy j£k oLi ySJlj JkJl MyJ' 

jAkkl yLo jktL” (Y Sjj-^») . £w?'j JLr^l oyLk jli3l 

: JbJl yJ I Jp |» yJl y J- yyJ' 


i_9^J^-l_j Apl ^ ■ J <. fll o y ty ^ y)l J-P >-9yd L$yH ^"V^" ~ 

• C? yJ' (TJ^' 


y ♦ y Jv-5f j jk>Vl oi jkp £—k Ojj Lg^L^»l £jly c5yn 


*y — 
•y 


4jJj 


Ul c 


y 


Jp ck Fringing reef aJ U- y jJ — 


. ^ j 23 \ Jl k^ kj e li <y?y - 


Jl^P kik Ui yj 4-yj jjJl yy y fy >? 

. (V ojj~£>) Aikil oJi* J SyUl Jail ol>j yip <jpj3l J o^y 


YY 


cjjji | 

JXV^Lj&iJi. [TJj 


'->— |||j||iJ 4^l» lii ^ 



Vk^kuL. [™™1 



>■1 (j-i idki ak^ (t) JiLi 


rr 



jjil le^ 4 ^ Jp-tJl ,J jL»l V 1 ^j*^ 4 ( \ ) « jy? 

• (<3/**^ ti Sj^^aJl) jVl JUM <Jp AP^iaill 



Ja^ tj J~l ^ J^l vJU-l Jp 4 -.Uj : 
j oj^ail) ^1 j UjJ Jlj-tJl k_A^aJl ^ 

U 



j j9%./a) \ jL^I 

.(J yjJl ol^l 




j>*-> Jis <U;L- ^jA <U>-L— « ^JiVl jjJl ^ j$i l*f 

(0 (J— ^ (_$ jtyll y>*-^ ij*-^ 9 

Subsequent jLJU jLj^Ij J| a_>U? 1 ^JJl iJl_A J 

a-*Ipj yjySb uH iUUJ! oLiJaJl <— /LiLSb> x s- ol j-sz | cr u J5 j-i streem 

JjUaill ^L~jI \*jaj\ ^ jt . Jl I j-fl> ys U . ( t e iSj^T^ 

U^-jl \£ . (0 (JUaJL ia^ oUx^-Ji yUaj 

<Jp Ia jij ^ jZZS <Jl>-I jJl cJI J/9 ^ I ( Jp iJU- y« jjpl oIaJlI <L-I jjJl yy 

. 4j>%Zi ^Ul ( J^-ly~* 

Ajl jl aI^Jj ^ y^-l ^ y**' '■— N A^>- ^ j~» ij^ J^iJ 

'y?*^ jy ^>-j (_y* a^Ia o^c oj\P ^jp y~*x 

^ i Jla A-^l ^JUJ <-_9y~-j (“l J5Li) ^yjLU O.J^T^ '*— oL^-l ^ l a * l AjySb* Al>-i.5 

. oUb yP vi-jJL^-l JLP Jl*j 

JLA9 ^'^1 yl« *\V) ^' a -b,'.ll ^»J y»i y* 0 yp yP ji 1-bA <y»P lyiaJJ 

. f-Lw? tllva e-Lw« jj,| a\jj>X> A^o L kJ \ A^-myil ot-b 

: t-iyjf Adia^ jZt — Y 

ty)y>»yjLSv J jL5c*W? y*»lj ^y*i J-A J y«^ °“^ A 

A_b jll ^ y>> j— £3 y>-Vl l— al . <Z*>\ j^Ay^S A_)>\ij 1— fb* 

• ( v J^ 1 ) bj5^ 


. tU-ll jlJS yA>wJl JL^aJ'iH ( \ ) 



|— 

c>v 


*Z*^ a {£ J l^cS&" 

r:. B .°, 

!«•.••• 


PI 

^/r 11 U^i ' civf | 



i-"* 

<==r^ | 


J^V^W>UP>i^ | 

|^P 


.. fl 



j-LJl 4 ata‘ . l iiaj j>- (©) 


TV 





TA 





>•0) J 5 ^ 




<ulad iL ji, (V) jxji 






y- J bjj l^lSw (j I If-LiJ ii^LJl ^ j y}\ ajLI^jj 

J\ c -J« <, aj ^J tJl ajlfc c.-bs.JLT Jij . jp 1$pL~JI Jjb t JU Y * * - \ * * 

£■ L^> ^ ^ 1 X «»> 1 1 j ^ I 1 w l » £■ L» ^ 

l^f ^>-j_i jj! aj j^, ./?,'^-l ol^-j*A_Ll 4 a>L** J I j .,< 3 1 1 ( Jb_S" y± - j? 

L$JLa> 4_jOjL 4_AjL-JI ^jJl jjj . A^Ildi o.1a <J <ulpj 

^1 jJl IJL* cjjv-^-l Ju5 . 4_v<M U _^_Sl <Lol JJ tLwS jl S Ujj jA^iaJl 

4j ^ ■/>-l-\ oU-jJl_JJ 4j> 1 ja_>-I 4iL*^j t j_a J5Lij 4-j^\iJl 4 ^jL*_JlJ| 

aJL?>L^JI cjI <J ljj . (*\ o ) _^5" ^ ^j*3l <3 «««l I 

2 1^— Lo t ^ y^ il (> ^| c JLSI jla, J I ^Jp (jlial T) ^jJll > ^Jp <JI jJI 4p jil 

. jJiSi aJL>-I jJl twJl ^-1 <_Jp 4->«Lj <LjL>- jA jis>l 4 jI 4ja>“^}La y <j*j>-L)l 

! 4>- jilj jvP La yji _ r 

^} 4_iL^?| t \zki _5w 4jLjJ 4>-j_Jl j~*>j j- jp ^ y y Ji-S" j\j 
. JijJl Jplrt^ jsa (^ c ,AX. ,A) Jr ? c ,nx. ,1)iU;V! J l^Lw- 

O j-. >* ..^a\ \ tJljLlj j_£Jl 4 s^liL-l ^J LAll i ^ g - /* « < ^jP oLilli^ - - > 

. 4x?-UAii 4^j>- jij ol j^UaJlj 

^a (J,( Ij-Iaj-Ls^ 0 • y J£\ -L_*j ^Jp Aj J^- •& ^y y^ 

c J^>-LJl y ^dj jj>waJl ^ yLflJ ( T ^J5wi) 4 j^-jJ| ^ y 

J • (A (J-^* 1 ) (S/l— <w Y) 4la jl y~ jA (J LU- j yhj 

y J-aaj j' c ( 'M^AO F. B. Davies IaJpI ^jJl ^-jJjJ^-I 4iaj ^-\ y 


■ 1 ‘ Y *1 j»ij ^ I i>-jJ j ^ a > I ( \ ) 


r> 



JUtKBKt 



usUl (•) ljy0 
1_aL>- t jjJl A j*i 
jw>j Oii <JUaJl 
IAa* *— a9j-^> (Ji 

•fj^' 4 



j \ Je\j *L^ Sj^oJl) >Vl J *L-^> 4l-X>-l ^i3l ^kdil p) »JJ«0 

.(J ^-Lil .Ul 

rr 


A_JI VI t JJ-jJl j V>^"' <3 ^dj-^a^l oUjj-SoJI 

^ 0 ^ x **-_^ ^ ^ v < I ^ ^ i Owl^ ^»o 1 1 jJi 

ial—P-j <jtj& C j-~J I jl l-j— *J . (V Oj j-^>) olpj ijij^ 

J>*s*- L_AjIaj oApUJI J jAj)k>sjj^}\ ( j» 0 »Ua>- 0U-J3 llA 1 -jjJUj (_$-iJl 

■ (A Sjj-stf) JpVI _po JjUj ^UJ; <Sjfr 
J* c_9 yJL) <L-ojIa)I I jU A_flJad I J-JjT ^jj| aJoj jidl J-^j l^Sj 

. LJU- A*i >>-»,. ✓a . j <_£ dJl jjp (_£.iljj t 1 T * ^y> ^ jt Jl 

(*J ci <-)dJ-l j-a 1 ^ JjLp jp Ji 6 ^y-^~_y. {jt '^— d ^ I I Ja j 1 I— f 


jl_j (_£*A_ll ^UaJl . AAjLJI 

^ ^*tJl Jj LjL>“l J «/3> j — ^ jt . Jl y>«j AP^pW jj^«*j,l _ jj*P (_£^ J _/uJj AlJL^-l 
. jby>- Oj Jj>tj Sj^Ul <ujail ol>-jJl Ujup 


(a^Ipj U<ajl Lto) J ^JlJj 1 

aJ> jJJl A_*jyJ- lj aJs ^ jJl aJ JjJl A-ijjlj J aJ jlwaj j^gu<? jr^olj ^J^"J Ji 

OiJ^J ^Jj^LSbjdl jj-iwall ( yw> olyf JjVl ^iljJl J** ’(A J^-j) 

t^iJl ^/r^j^-l -^' olytf- jldl Jp ^ t^^jJl Jl o' Lpj 

■Jj aJI Jp A tf « r . . /a~> Ia^aj . jj>t^j i«lpj 

V Ajf Jl gpljJl I jj» ^-IjJl ^yjl ^UaiJl jjjj .Subsequent # JU 
.JLp <jpljj AjuLa JUp ^JJI Jj^l ApUaa j^aij 


(^JA-J-I j—P^-\ j J_J>W? J _43 A_>-jJi |» ^pi Lol 

cpL? Ji 4 -jU^VLJ cj^p \jj]oJij IpL«jI c p^ji^*>Ul 

a^ jL»^j jl-UJl Kibrah oj^_S^ c£^jj ( J^Vl ^^>«il J l «— *ijj l£^j) J - ^ 
IcT^J U<aJ ^^Jl J jLvflj jlj>-T jj^lj tjj -X 43 t J>-LJl Ja>- jl JO iLaIo 
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u 
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\ 

S: 
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ot 
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{• 

•H 

n 

•C*. •£*• 

°» 7^ 

>*p 

t f 

t: £ 

g •; 

&■ V 

K. 


ri 



<3* <y.j& ( A ) 

jxVl yJU-l 

Ji j* 0 • • J-«J Jp OJJ-^') 

•(fy^' J* ^y*^' 



• (<y y^' V.^"* J ®y^*^') ^L>- ^jdl ju JlkJl (^) Syy-*’ 

to 



I 


| • *«j <- 








^>uJ: . 

*^'*^'<^7* ■* V" * 




J^p ^ iikd (A) J^-- 


n 




Oh o' 'J* J/*' <P ^ ^ J- 5 ^) cH - 31 ^ 0LJ ^ 

^LiliO jl-Xp c\ jJt- jfcJl p lc-H 4 cp-^' i£pr' 

pi . oUj Jy& 3y y^- 4 U>-i-xJl <p-^' £p' >P' 

i^jl a.UU obJU Ol-^lj 


J l^Lif pJ SjJwaJl i-JijVl py jt iJlJ-J.1 ^'P' J* p* ^ J 

J _iJ\ *15\ dlb JA J tffcdl p jb* b» vP - ' J! ^P' °^* 

. jjUl pll p p -^'jj 0 * s jP PP' ^ ^ Ohj 

J 2 P iOLaJl ppl ot fp' ^kd v'P' ^'P' O'*^’^’ 

J^J Jud^O* SjjpULPp £0 Jl ^1 ^ UH^ 1 0 4 ^ 
A Lr >J\ oU-jJLli JA bJLP r pJi ^ki .Up ^.W 1 ^' ^SS* 

r^MJ' ^U^JI cijp-' >P' jp-*^ 0 ^ VHpdP' 

IP t jUaii ja ^pJ I J! pp cfs ^ < u 5 ^> 

pOj . oJbjJLl 4pl OJU I 4 -U C^H Jlp' <>^' (> U-f 5 O 5 ^ 

*P c f pi p-b £>' ip' P~ J W jP ^ HLr-^' <4* £p' jlj *' ^ 

.pj Jpt Jip «P- oip J50i Jp jt £p > 


aJjJU ^ Uj-^' <-HP' J1 °'Pp^ 6 P ^ P ^ri f./^ £** 
jL^tj Lfi* J Ipt *jf j pUl pL~- ^»j pJi fpJ' tj-P' 

Op ja jS\ p^> JS" Jps» ]a^yA paj Ois-pJ Orp J>I £pi-J 4 b’Lwl 
yjij v^L? .(\* J £*i)PpS * , A PP -^pJ iPPp* 

Pj 4jwjf jtJfctj t P pi JpJl J P' ^ 0 ^ 
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TA 






U— 



El 

[Zzl 

«r. 

S-'-r 1 ' *- H > zx*~ 



JL 


*V Irvv^i’^ ti- 
cs— 1 >»*«* 

<?--*' c/t> 
«S> If— civf 



G3 

ra 

El 



f ,/■* aJbj ^st' ( ^ * ) 


i 




J (iJUl eP'j" 51 ^'j lc-^ 

•r^ 

jl5 ^ jtS\ ut ( \ • J£-i) iik-JJ o-xpt ^Jl y 

o J\^i\ bUJl jyXj <.yyy~* j%JI iSj^r^ jy** 9 y-^ 9 J^’ 

A.tfJa :LI olft jt J! ol jL^ji5 V ^ JSl Jp-Ul j* l-l^ Cr 4 

y*Jd ^ yJl Ju^Ul J-* apjJ ^ j^Vl j-a ^ 5jU 

t 4 »m*> <~.l i ^ “....* A^jl w .t< ll J I o« A. n ft 

C-iJ-C 4jUy>- <LpjVl oLwK £—$1 j-a jUf 4 ( ^ Y 0J J—*&) AA»L— Jl 4 -jL_aJJI 
^ k _ » ,* OL^-Jl oJjj>-i JLJii . j y* 1 i a J ft i y i*,«oL«Ji oJb jfj 

^UaiJl j"^ s ’ <*&[>- j ^JLU i-Jlj-SJl 

• ( ^ <J^^) ^ 

.jll*f *\ _ 0 y~*A JlP 4S>jSjA oUJi ol>Ja^w« — 

. jb»t r t5 X* y>yA jy^A tfy* <-*yr — 

J_c- oiiljJl 4_2 jLJI i~ji jjXJI y j'*- !>9 ~L fyj-* < s 4 ^' ^j 3 — 

. <ciU- JLP 1^14 Y , 0 _ Y ^ J! T yy^A 
. JU-I ^>*Jl ^k— £y~ jC aJJLpU Xp Ja-^ >*»j ‘-^rT — 

I jSa Oy^j L^c-LJI J-^jj f WrJ-^ tSjr***. — 

. Jb ^Ajlai j-Ljj 

oL^Vl ^ abjj V^r >• ^ yoj? Fringing reef j^»l — 




,^1 oU J {j* 

• (^ *1^1 (J 5i ^ 3 **^ 4 • • jb«t ^ • 




^U* <J* '-ij^ ‘£ri f j* 0 ^ ) ‘Jj 0 * 

■ 4 ^ c^Jl *iU>l 


n 




ir 


(</ ^ f ^ ^ O') J 5 ^ 


oU-jJdl C-^la i JtS ^Jjl a ^^p ji * ■ ■/*"' ^jJl <Ljo>jVI of ^*pjj 

C-U<i 9JJ <j\_J>-jjil OUj-£* ^jA j^£S 1 cJljfj LUJl *Oy>£L^~\ 

jCS* jS> cH— A-l jA l^OS" AJt*«*JU Aj^jVl oOA of *V| t A»«lpj 

* bbAl (J *^i t La/p j j^~b ^rj^b 

: j— lb fj — ** — 0 

^ jlS't t \ c l^lja ci**< ^jjJl j-tJl IaL^ llajr ^ b(V* 

|^5 JLA~1 yt> \^j iaJ <L>-Uail (j j\ ^UJl 

<UP JL_*Oi N ^Jl 4_Jo_La (J,!. A__~wJ j*-**>Nl l-i-A A_Jp (jlUl Jib oVLA-I 

A^pLO^? AjjJaJOj e-L~a 4_aliV LJl>- ^ yiJl j JxL—l Jij t Ol j\Ajl+S A » .,< g> 

. ( ^ Y <LJL>- >1 ^y» AaJ iJj 4jL*±*j jt *Aaj ojjlii' 

«j A>tiJ L^- JpL_s Ajiiia aJLa ^_P ^ AJ ^IxJl L»t 

J_J^j ^£<aif JlwSjj t <j^yi j->*i <j-*f J < *>*^> Ic-rH t 

jp *>LJla ju j b J-p-LJU ^ jl ^_U apLjI Uf <, ^5 o , o J,l J^l oJl _p*j f 

jli ^ ^jJL aJsl-;>«lLI <uJa Jil 4 j J--^o <^jJl fi-l 1 ^lajj • ‘-'’I L/b>bS 4*ijf 

. 4.. /3l l# I ^ ^ptJl V — (_£jJl £jlj 

i Aj j./az}\ o ojlj j >w-dP 4^1^ I ^^IjJl Sj^U ^ ^>-1 oVl^- (Jj 

a 

. NU-i uU?- Jl 

A_jl_?“ J_ll C->LA-iJl J J_>w? A_^4 j^S" (J ^ yAjl L }^^ J 

(jUaJlj ^dA-l t^w»ljjj j ji*w» (ju AjJ^-I A.aJaJ>l <Jj c ^Li I 

Ja>- u ji ^-s^b A— p^5j_ I t 

(J^l_J A^Ju . i JXa 0 * ^jp A_pLw1 N l!"' 4 -^ ^ 

a 








L_t H (Zz 

^l> , V -J» ^=£7 

4ah*l ^tj*" 





Y , o - Y Oh LgpLilj! £j\Jk* ^ a* 5J -* U 

Ju j_j J^kj J^-LJJ aj jl f Jlc-* ^ j-^Ul _pti l$J-> • (y* 

.I^jU U 

ia^ ^kt oL>*k~^ ^J-5TJJ j-r^ 9 (*j^' jJ* Vr^yj^* ^ 

JI^jJ! j L^p v ^Jrl J UL1 J-d V* ^1 coUUNl j* (V^ 

^ A>«15 J_>^ ol^Ni £J» f j t3\c^Vi »A-djjJ • £-?L> (Jp'j v i/,j> •“*«*“ 

oL^l j AjJ_>JlI (ii^pVl jj^S" J^a>- jy^ ^r*- (^ * > ^ y ^iji) 

. iy> t * ^p (j^p j! ' 

ajjJlc (JjaJI jjJjJIjlp diiil jlk* {j* 5 yiL« Jlg-iJl J| j>«jt ^ 

Jj^\ J-^LJ' <J-* fj Jjkf j-^ 4 Ol JLajLS ^ ^jP Aj^k -bjjj 4 o_L>- 

Jp 4_3^i jip y_4jJL5^ umj ^ Jit 0i-> jy 4—J ? jp l— *t cy^Vl j_>«-U 

. ( ^ V’ J^-i) J \ > 0 J! 

cijj_J-l A ) ixy C Aj^Jl ^1 j_S^l—i l $«««»! bj-..« 1 a ^ yJtJl 

eJlfc <Jj 4(jwU-' oXlj ia-lfllj ‘Ukjiit 

oL^-Lj U^jtj 4 ^j-£Jl y® <— Jlj Jjg-iil J} oL>«-w< J_^*Jo 

. ^ j-^\ (J jt* ^r , - s<a>a rr^" <_s* 

^UJi a~jL>- ^Jp ijiMi *yrj J! Jle*^ jjr$ 

U ^p J jijl ( j^Cj c AijJli-l aJU- J.I ^kVl ol>Ja-w#j {£ ^>uJl C-j>*JI oUp 
(\Y' Sjj-v?) J_^-LJl Ojr^T^ <1)L 


n 


4» J_9 . ^Stjil ^j^a*.> ol*b£ u «i V! ^jA*j 

j^S j. j^Vl _j>«Jl J-P Jl Jl a>«I 5 t-j y Jj»-LJ( <Jp ^ Mergner 

-'. ( \ t <L)liil jjhUail 

~ ^ ^ ~ 1 1 i, 4—w W»6^LL! 4j — \p L® taUp ^LA {^S J^Xj ~~ 

. 4P^i jit A*jL>- jit ^Ujjl 

. 4j j>o oIjLo Lo^>- oUaJca I jX« 0 * jLjl jZ>xj C^>*J 4-IP 

ftlla » .a J* t 4^J 1 *-Jj J\p ^ J_>tv? C?_^® 4ij Jj>- 4 *jL>- j» jl? I 1^1) _ 

• ^ ci *^djd Ob>- jjC 

oLjL>- jit aJLp jJO^J J l ^IdJl j^>o jJj>«Jo O-bi-l ‘LiU*- jit jl>Vl ( j» I— SjJ>- 

.U-i 


l 1^*3 4ia..t.i ijL>- jil SlJO (jU ^jJLiJ 4d„^il 4>tLsJi ( J+P- 4jI jJLo tJl^Aj 

. ( \ t 0 JJ*0) L^jU*- <Uj!>lit OUUaJl ^jA dUS )c22-'^hlJ 

iJtUA Of 4-^jjjii I JjjL-Jl j*}\ ^y» ^aJU>«jj 

C j-iJl oLL> ^jp <hl^j wi^- 1 -Up Li <-_5 ^wu < 4JU33 4^ jJ jij /* 1 1 - p "*~ 

• (Jd Ic? 9 LAjL^I ^°Lp 4*>-jJ^3j **-»>■ ^fljLsA?- «i)tjj& (jf 

^jl JLJ d~J^* (, j^*Vl j- 3*0J ^ jdJi J^>-Ujt ^Jp j £ Jt oJlA ^ 

-1—?- (J| (*l — w? 4 a l a U jt_L#Vl oLL# ,^a> <j\-{ Lit j_L?t 

(J^t? jbuVt ol j-i-P Oi-j ^jt jUi L^pLjI Laf . (j>*->f p j-i) ol jj * ^ 

* 

Vj . J^-l J-Jt (J ^>- LJL^-1 J-j Jjj oUuaU Jl?-lj JLajJLS^ ^jA 

^LULja'^l I-Ia jJ**J Vj tlgpLjlj j £} I Jl^jaf (jjri 43 *^Lp iJlXA jf jJlo 

. A*j jgjj L^a Jp ^4 K>%+p l«..^g I ^jvi I <l)f 

(') 


Mergner, H., 1967. op. cit, p. 86. 







Sj-fcU? j£s jS. Jl »l^l J f+j\ ^ji. J oj^s OT)-*JJ *0 

jdlj ^ J iUwJl JjkLdl ia?-^ jj-S’ i f j^i I J*?! jw 

. <j^ j^l J^-LJl C-?mJl j* 


^ o jj*> ( U) Sj^ 

<j&i • j^Vl Jp ^y) 
*-\j~t UU- ^jj| ^Vl 

j^>r vi^') • J^-b 

(f^AI o^ 



M 




(J_s- ot *1 4 J^L~Jl J> ^»j ^JiJl dJJJ5 £j£>j — Y 

•&J frl_-«s^ 4,. ah ' *, a jZt ^ JU-I jA \fS e iywa3j 4>*3 

4 J aIp^JU 4 -j^I . Laj 4 ^Jp (j j-£j jlj t 

jf L/v-P ji J,} oJ>-lj ^y> 4P^ii* jf 4 ^>of <J ^ ^j-oLJl 
ci fj y^Jl J> UU4j t 4 -j*>j jJlJlj ^-Ij^Jo jS> <j 

. £jlj ^ jS) <j ^ (4-jj^N) oUvi LjilSj J.U3 4Jl>-li 


: 4j*>U Jl Ul j&yb Ifci cJlSLjL j jJl j^Lil — V 

£— >\jj J— >* jt y^ 1 ) 4_^a a> fc^a 4 _Jj>- 1 — ^ ^ ■.*> <j j^a f 

•(^rdJ 

4 'S' 4 ^ — >" J I jS> ) 4__*jJj jA 4«_J»?-L^ (Jj ^ .« d. I'kJL) <_ i 

. (j^-l tjJlJl t 4^S>- C frlw? 

. ^4^i*J I ^^L>- 4 : JL>- ^jA*a (_j O-ISLJLj jSi 5»- 


- .,./2,i La L_ Jlp <Lo<JjjJ.I jJLJl J6" jf Lstfljf J^UI jxJl ^jA £w£Jj 

. 6jjl>*il obtflj jil ^jA OjJL>*Jkl ipjVl ijA j\ .ilj LfcJ 




:Lu • liltt 


^-wJ 1^ I 1 oLmj £*1^1 o*Xp *•,_ - 


j&* 1 >«-J I I ■»»«*> fr I oi +** > L^ J**** ^ 

oLlj l^Lj (3 jS\~* j\ 3 3jj-sAj L^JLp O-C ^Ji oL^ljjJl ^y*) 

^A» •A-Jj 4 ^li3l ^IjJl (£ j i- p3 ' (JjVi La| 

. 4jtJb 4 J eJjb ^^Jbl ojLiNl 

* L^LJ^LmO Jj ^ JjUxJ cJl J— MJ 


LpSCc iiliA <jf u'x* fj ^tp i>* 

p-ftf ^/l.i^Jli ^j^S. j 4 _/***^^ o«A A «■««< ^jX J I <UL> j 1 a 1 1 ) i ; < a!j 4 ^f 

I U o*xa 

m < Mil 1 *■ djL* ^ 5 ^ 0 ^ c^Ir^ “*■ ^ 

. Jpi_p- J* 

^jU- jjly-jc*; IJJj 4 Jjjl j £- 1 oJLi Iji jCjC L jA j ^jJl Of- T 

j ti^Vl Js>jJa>- dUi j& Jjjj t v -' fc ^ j / *- ~ ~-> 

JIiJ_j <^y>~ ^>*Jl et_£l (J a jaJL«j t L^jJJ Jjb ola^l 

fj jJl}\ dlL' j J-jjJ l ^ fj <31c-*f ^J^-j . 

4 A_Jl^ JjisLj ..a <j Aj ^J jl Jjjjj C A— *j4j Ajj_^ 1I 
^5 < J_?-1— vJl I jSa \ ^ _ \ 0 (ju L^i^l £j\ jJj Uj— os-j 

.^\ 


'\jj—>. C L_f 7 aJ a ,) j_ll A—Oj'bll (J,| 4_jLv(?j 4 LjJ_>- ^JLlI £ -<_J-^£ Y* 

. 4jj»X>- j*S* A*Jj jfr 


l^. ^AK .) 4 <uli£ Ob y~»A oli <0 j>tJ Ob-jJla ^JjJl}\ ^k>d? £ 


j! 4 APj_9 j* j j! ^*> 1^1 a»Lp j ^jj^j (J 

ol^Vt A— » oU-jJlil dX& 2>J*S- Jj Jjj . AJj ^-j! ^ a j (J^ - 

A_Jj>-lw-Jl cij_^»«Jl jSi j (^A— jI ^J-L^a {jfr V 4_y^® 4 S/L-<»-Ji 


A_j,l^-L^Jl Jj^JI j^t j AL~u (^| 1 ^ I 


AjcAj 




0 ^ 



^ ^ p aj ^>*j ^^tJl — ® 

j~^ (j-* (J (J--s^ JjUa— > > LJL>-t j_ $Jaj (_^JJl jbul V uii 

• £~dJ j 5 ^ 1 

Jp^Ja^-j A**<jjJill (ju JslJj'yi i]L* Ja>“^ji ^1 *lwa ^aW-a *L£l**l> — “l 

(2/*— > JsLjj'yi (j! (_$ j— • lij, «*> l— -jLj 4jla ill e*XA (_j t O. <>ljL-< -~^>Vl 

j JlJ-l j_a li Ls^A>- ^JJLJij . i-i?“ ^-iL. » w? ^ j-iJl SLU ij^j ol jL^iVl 

. ^^(1)1— *< ji ci aj Juol>-Vl 

0 »A_A jl wl SjJ I >/3‘^-l O-Ia 4_J| _yuJL» L« j[ 

( v f P SjL-P l^fj t l_i 4^j»-l >^all AOjVLj 4j j^. A_j jXJ Ouj oLtj L_i| ^JLJI 
A-J*ajJl Oj-L-aJI JbJl^ 4>-Lil iiiVl <J v’b*- . (T) 4ijU- 4 jOjV oLa« 

C->l>-jJLii jJtJl ^a3 JU a^#Ip SJLpL iSj ^ J jJiS\ oJtfc L^-J oLjLj ^JjJl 

£ 

oJl_A C-J15 Lij . oU-jiil oXa ^jA I y*£> jtX\ oj> jl ^aj Aj^>«JI 

"\ t \ * ■ • • ft l * A ^ A - A ■■ 1 1 4yy>rf^ i ^A-U 4 _*J Ia»mJ I 1 ^ I fltf ) 

S. S. (T) (^jL-Ji ol—Sj i {j* \jaS- JLj j-^4 0^®^ 

TV* * * -j a>-jJ1 <-)y?r J jjJLa jaS> ijxb- Ji Oj j>-Tj Al-Sayari 

cpI—»-Jj L ^ j fjCLoJiS^ Jy\— J _/ v 3 lx?^j ^*^lj t Al%- 

A^LajJl Sj^aJI 0 J A (^| 0^ Ljfc <. j — *^Jl ^jA AP J^jA 


<. £ * - T A ,y> t •jS'S j* ^ ^ ^ A A t ^ f t jM' ( ^ ) 

. <->j~^> J Jl £->-j> d^ - '*^-r (^) 

A-ocJ^I oljj-iJU t^jkJiJl J?-L-JI J J- 5 ^' ‘f^Ai id 4cjUI :Ja->\ 

. 4 (V * ) id* 4 . Co_>£J! <*a\s? 4 LiljiJ-1 (*—*_> v' j*^r\ 

Al-Sayari, S.S., et al., 1984: Quaternary fromDhuba to al Wajh, in Jado, A. R.Zotl. J. G. (t) 
(ed) Quaternary period in Saudi Arabia vol 2. Springer Verlag. p. 71 Idem 


5 oJ—A 4_J>-jJl ^ jS> Lf . o y4_>-^[l |»/JaJl ^JlJl>-J (J3 1 j_Xj 

p oJj j_p ^ y»-l ^_j > 1 y yd__i ^ijd! oLLp juiJ c L^l>i 

jl dlta oj^L-aJl o jjb (J,| y*JU ^ ytJi J jb 

CUy- 4 ^/— aJI If-jbi- OJiu>-P ^JiVl ^Jp jl OUL) Ji jJi Jl 

.JULI 0 ^^P I^mS' 1 ^ xl a *.** |_C I 

.aip j! ^JLlI ^Jb_>-I^ l*j t A^bJlj <jo J l^-I <jL>- jil Jb I cJjj 

‘■j «■*■ > • 4 l^*P If'- 4 ^A A J 0 j»A (1) I 4 j^*Vl yx«Jl J->-L X ^Jp l^l>s^5 

.iJU-jil ^JsVl ojjb l$Ji>-b yJJ jl JJ oJla oLiJ 

J^->- l yJl oJ—A Jjj^pf ^j- 4 «i>j_>-Lll ibVl 

< y , l— *■*'^1 (_$ j) ~ - - AJ jl L «^ (^JJl ^»^Jl l«L_A 4 ^\^-Vl A_)wLjjj| OyLjjJl 

V j-^*Vl J-^*U yjJl Jl (J-^ j-iJl jl t ( j*ajt>fcdl 

4 0 ^r^-3-V I 4jJ_J^-l (J^i>- j^sJl ^ J. JL*^* y^liixjl (^»Ai Lj ji I j^Jiy j£ju 

.\j* ir. tjvj £jl ,/njj y-lj ^ jS> j^J ‘CjLx* 

^j->-l j ya 4jjJllsi J^IjL-Lo <_£ ^>-f 4— 5oL A—jUc^xNI yo J_jN jb iJLij 

• <_^d W® LAjl^i 4 ^?*Vl y&Jl 


C?^ <J>'j (^/U <J* L^»-k5 jJl AJa^jjt-l y j-fk _ 

ju* 1^. \r • - Jl J^x. li^p j^Ji; <3 U-pVi Js.>_>- jf (Wi Ai) 

.(>0) y«Jl tjfi- f^Ji A>«^ 

*j (^1 j^Jij Aa»L-k iwxljjJ itat \ j j jL»jj jj& ^lapf 

Idem 

Mergner, H., 1967., op. cit. , pp. 53-8. ^ 

Gvirtzman, G. et al. , 1977. , op. cit. , p. 487. 
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( 0^ J I ) (jli ^ lyji ai, k»*l <U>- jtjjA A^a U ( \ 0 ) 


00 



4-iU~l J_p jU > * * _ j j-I^S Ja?- -Up i— jjijJl J k^— >«k 

. <lJLhJI dJl^dJl 

jj, JL J* U>j£a 0*>U <-P J obj^SJ cJap-^J — 

^ T * - J^p J| cJu?j Ob j-kU yb^-j J^pj Aiww 

JlJ *. jJl a_-X<*p of Jp J^-j 1/ . ^L-dil Ji (J^* <aj Ojo 

. dik ^y» J^pf (jk o-lpldJl >-a IdA Jl <^\*PJ 

J Oi^-p Oj_> J J! G. M. Friedman ^oU-Uy jL-it _ 

l$A<»pf £_Jijj tiJbJl ^ ‘“'^l b/ 4 Ji ^UadJl 

. ( ^ 0 J£%d) j^P jb>- IfellaP Jij 1 1 Ji» % * — dp 

<_£ j* jf ^j-a lij £yP\ k jSy AkVl edA jl ^ j*-pjl Jpj 
JjU jU-l oljl^^lji* W'-jf ^ TO- Jl LUP ^k^l ^3^1 £*k- 

£_blJ ^r-d-U-^ «-lkp| ^JwaJl A — it t (T) Sj\->-Vl OJ--U-I oJLdjl 

i_jp l$5jid jl ^Sbr jJl jUbU \ J*> ^k-* 1 i£jr~~* <jkk>o jf 

Ho - jt > * *- J[ ^lj y-^l ^>«JJ g>J-l J>-dll j 
t ^JUdl kjxil Jp l»U £-kijl di y^^l dk lol U J^bJl J&y (*-* 
dJUb d»JL^ Ji ^J^JI ^k- ^y^AjS\ LU^a jU dLk du^ U*J 
Jl A3U?[ AxUil y*Vl J >*~> I jl li JUJl J>^y J ejldjl 

. A-j A^-jJuJl] j^S ^UjjI 

*}b*i A_>-jiil JbJ_d ^w^l d_9 ^^Vl j->«Jl jt J[ aJjVI jy-~~>j 

: JUt j^J I Jp ci jil SJbJuJl oU ijUl aJoVI « 1* o^O 

Friedman G. M., 1968, Geology and geochemistry of reefs carbonate sediments and wa- 0) 
ters. Gulf of Aqaba (Elat) Red Sea. J. Sediment petrol U.S.A., 38, No. 3,p. 906. 

Guilcher, A., 1979., op. cit., p. 411. (X) 
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^>Ua_UJ JUJ1 SJUljJl 4^-jlll ^Jp Ji aJ obji jJi£- j^j ■ 

-Up 4*. 4-.-J5 a ^ Ojjj^Jlj JiVt 

(Ji Calcite c~~JLS\Jlj Aragonite C-JIj_pIjVI ^ 

. (>) o-jJLll 

Jl ^r'W' to-jlil jfi a_JIp L^-J ,JU?-LJl j* jiS Jajo _ 

• ^ 4j~u1J*i s yJ6\ JtA>- j^Vi j>tJJ j-ais" 

ja\ (_£-Luil ^liaiit jj jf |»JUj If j 

^ l a -«.«» U?^A oU t V ^AJslAj'VI l-U JjU UjJL>- t J-*^- 

a-UpUJl ^UiJl Jp JJi JiVl Jp- f^a \ Yo - j\ \ * * - J| 
(J^ 4-d^J^ cJ C->J LilS’j-Oj ^ toj^Vl ^JULA-I SjUll J*>b>- 
- v — *-ojVl a “^ USJj bj t j^Vl ^p*Jl J->-lj— - 

• h jr^. 4l^>tU» o-b jJl j il aJU~JJ _ (r) U ^1 ^ 

<Jj^ Ajj— xJl (_£-U (J— P eUSJll aJU-I ^JtJl A^j>-JJ3jj^ 8 ^JLdJj 

• ( Ja* js\ t^f JuU 4 4^1-a ‘-Jj Ja Ji» (J U <L~J>y£ 

t^-i jJl •eUajJl ojusil jt ^VV ^jUjJ j^jp ^Sb JJii 

*J . 4-J*j , —*j ! ^*4 *— ^-UlJ~l J^LjU j ->*- Ji 

^j- 4 j^' J* <kVl j* b-lP ( J*JjJl aJjI-Up 

Gvirtzman, G. et. al., 1979, op. cit., p. 487 ( ^ ) 

Olausson E. 1986, On the Wurm-Flandrian boundary in deepsea cores Geologie en Mi- (Y) 
jnobouw, 48, pp. 357-360. 

. ^ j »CUj Jajl (T") 

Gvirtzma n, G, et al., 1979, op. cit., p. 490 (*) 

1 ,».-ll o j*}\ <S0»»ll aJL>- i iiLi-l jtLil 0 ^Ukl ^ ^ A A) . ^ <. (® ) 

. t Y c jJI aJL*Jl 4 ^j) x*£- 4 o y — ^ <— jIxSCJI 

oV 



J LSf jf ^ofj 4^JaJ>.i <l)f ^SSj 4 J^>- 

( ' ^'j-Jui . j'Vl J-3 AA*» Y £ * * * J Y*Y * * * tju \ ct 3 SjUalt Ol JviJl 

o j\ys> JS\ oLS iiUU jkldl (J j 2 * j J?-l j^> Jl JU-I jU j^-\ of J. L. Davies 
dJUS £—>■ jj . 4j JL-J l ^-I oi ^uiJi J j_>«Ji ^rJa..* ^^laiol d*>U>- 

A~dT pi a^2 Aj aJL# J| Lcj^j oAa J—P <da3 LwJ ' jQx* i 1 oJiLjj Jl^ ^»»J 

jjs k **yi j_> t-Ji (j^y *~ 4-dai* (J oU olS *■! • *— >[ jLdl oA^- aIaJ ^II 

ol jLaJI A_*9 J>t^}\ 4—y*S oUaaJ jf Aia-SLJl jUa^Vi <~*S A?wJ 

l_«| AlC- ^>*j J t ^U-*3 (L^A?- A_S pUj»J-i I AA JlA pf A*9 lLLa'V LiT AjU SjijlJi 
OljLi J cJSiij ol a_*j L^a ,»,*■> o^Lj j j\ tC-«3jJi dLL J LIS' j-t Jl sLIj 

J c^Ul LaAplpI cj! jJ*j}>\ y*j . j— ?tJl ^ r l a *.«» <_$ j 7 ... I ^Aif ^^La^cjI 
aJL^-I ^ -■»> J_j p p^L^-jA— a ^f <«jLp ^ ^*o< Jl-S oL*o a_»Ia^ ^a_s jt j"^ ii 

d\_«j jl5 j . aJULu cjI^tU J l^Lij aSJj ool>-jAil o aa Ja« dV . a^1?-IaJ1 
^ jt . JU LJL>-I aJI J^?-l j-~Jt J_p L-jA« I^La of jX - 1 ^ j-iJ aJIaJ. 1 L*»l ja!1 ^ 

. ^*j wL-il I A_a 4 La^j ^ jJlS\ j-a£’ of ■Jy j ~ ^ ^ ® v— AA p 

Uj --■ jf U j—>xj ^jAil IAa O^S aaJa>- ^jA A*j AStJl pJo jl . (Y ojj**?') 

oLajjSLJI A_^.lji ^ja yji . aj ^_*aU a_«U- j (ji_^o A_«jli4 ^Lj ^ ^->L 

A_3xi9 AA^jAAw^>L 5I A_;oU>-j_ll jl»Vl ilAAai jf A^>- ^ jSt iwol^U Aj ./jl l 

jL^-y» Lc (*1*5?- t^ylJ( Iaa ^a5 aSjj (^.iJl a1?-L^ 

Jltj .("1 J^-^) f-^*f a-Jl^Lw A>d J*>U>- ji?Vl oAa 

Uii ^l-JIaLI a_*^IjaJI £j j— gJ?f Aii ( \ * J-SUi) l^ojt>L-» jjp aaL^ aJU>- ^-j 
J b-A-^Vl j^j^aA-\ £jA_!l ^yA JS Aas i LL*jf AjLl ^Ai 

i 1 1 aJ i^U 1 1 ^ ^ ‘ f ^ yA L a**~j |^S ^ ^ o ^ ^ ^LJ I (_^L*-**Jl ^ ^ I 

Davies J. L. 1972, op. cit., p. 162. ( D 


OA 


tSj-* 1 aj-l ("l J-£-£) ^-iJl <ik_U 3 ^UJLlI j*J-\ jjJ>t^t> 

aJl o-i — * j^P baljL* ^J^***J jl t IajIaj ^JLlI 

.^jjJLI lit- ba*j 


jl Vl t LiiT <ij— vPjil yJiJt ol-Jtj ^Jli a_JI l) yJil L* ps-jj 

j^-^\ j^b- IgJLkJuj ^ j yjjl aLio 31 4 ^*pjj jll o'yi^-l t k * j 

jl jZ . Jl s.\j-*» o^Ld-l ^Ja i.il C->VLj>- j^Zjj , j_j>sJ| ^da-x ^ jJL*A 

!jj^J^\ j>^~\ <waL>- a-p^-j oLLJ <jJl) Subsequent aJUI Aj^jSU j\ I^lojV 
^ (jj ^ * 9 JT*^ ^ ^—^1 aJ (31 ( LjS**** fy*****J I l^J I 

G-^-A d«P l i a_ " ■•■«< I j . Qj j) «,< g ) A_>-jJl c A_*^- cj»LJ| ^ j^-l jZ> 3 Ll^" elA_ta 
A j^£* ^UjJl ^^t>tU <L*j>-bd.l A«Jj^*J| ^jl V^'jJ ^ jdJ Ajij ^ 1 

d5j^ U 31 <Ulpj I^jij^ C-wLkJOj t ^»J jZi}\ 

jl AjOjVl o-iA Aj*)C jl <j\P ^9 (31 AP ytdl yjjl Jl^jpl C-N— S^P Jlij 

^xla +j> CL-3 jP 


^ k ■ ** I j ; »l— w? ^ jSi oLiJ Ju^U (31 (S^J < ^^- > "l (^Jdl «^3^1l 

3 > ~ b .»Jl £>> L-^jUglflJ j*Pj) >»l- , ljl — m*£vJ*)U j^_^> jl ^yjjj t 1-^— A 

A-jL^^-jll 4— j-> !—>■ j-ll j— lg^l ys (_^^l j-Jl ^Ja9 -L-A9 . aJLJLi 3 JJ^ (^ j~^Jl 

o'^/L>- 1 .^gjl diJi -L-j^jj ( ^ 1 Sjj-^g) l . .folp ^Jl AjjvolSjjjl SApUJIj 

ttaJ 31 '*^da>-j_J j_^Jlj l^o^jl j.*^J I jiaj Jj<j jl oJjJjJl ^rjatfll 

• ( ^ V ®JJ^) ® tlw? 


M 




LUL ia^-% ( I ) £j-dl j 0 °) ® jj-*0 

. (^) S^^MaJt Ja«.j J £jJll 



L^mIm ^)l <...««« ^J> I LS" jJl I ^ ^ ^ \ *\ ^ 

. («-Li» li jJi |*^" ^ ) Jjj-iil *1^1 (J • jj^il . ijb\ji* 


V 





L^i ^ Adi 4— «^JjAil jt . Jl Jf^pf j^JCj JjJjCj Ji Laf 

Lr° ^}-^ ci - ^ 1 — ^j-~t oL^aJI tj+S'j <3 '3^ of 

£y*~A ^j^Uixjl J*)L>- (_$j^J I * — flj ^<alH 4**^J aJl>-LJI 4dJad I jlA>Ol 

. j>*-Jl 

cj 1 <^" *A->A j SjA>tA! J_>-lj^Jl J*JT <Jli-l Aa-Jsj ^*j IJUbj 

■J^j j-^~b 4 ^~ f j~S <- **■*■> 'J^ ‘uU-LJt J j4 *. Jl J ilSwIi ^AJl 

4 J-A 9 j&j J-£*<^ j c^>Aj jl 4. Ll d J J <wij J.^-1 ^Jl L#f 

4^L>-L— *«Jl l)_j— £-■* «Jl J 4j^***il jJi}\ J oA_>«j L-* 1 A— jl Jl_>0 1 J 

,j>xj\j j ^ jtS <u<2a>a11 

: j^SS jj ^ j 

(Lr 4 c^— -L*J (JL3-I 4j *.. I a > L/Oj Uijlj jZ}\ o L jaJ JlJl ^jLJl 

iL-AlJ Liljislj l^i^fj LgpLol /^jLj jZ . Jl ^Aiil J*>U- 

oA_fl> JJ-- 0 (L?dM 4 _Jj 3"*~^ J*J— *Jl *«1 Uj j^/l <LaJl**a OU^w^f Aij 

A_JLsLo La iJlfA L^Oj ^>- j\ LiJlsfj LgpL-jl ^Lo ^JP Laf t jZ Jl 

’. 0 IJla <ju^ 

L_i J-J?! 4_9*)L_P ^]La 4_jf ^JLII I cJ^L-P- ^y» b A_di 

4JL> I za Jl J^_All ASj . 4_JLM Lil jh\ j Lkl^LAL JiVl Jpj L$pL*J| j 
^ As <u~-lj \-*Jj~* -iifAft jf <U-jjAi1 jJtjl J| JaJLj . Jjf ^Lui«-I 

JjUtll j\j-J>- (* jZj JZ&j 4_>-jJl ^a jZ J <JL^-1 jA ^ l^pLjl y»^U AjJj» 
Idem. (^) 


1 Y 


\ \ y& j . p L-J N aL^I? pyj -L-jj IcrH • (* j~D 

.^>olj £-w tJ lf^ Ul^Ul y* T * : ^ L>L>4j 

jl_j (aJ! J^?yJl U> . >■) <3 jU- aj^jV olw2>» fj j-Ll cJL lij 

j jjLi l$Jp J.Ja.J-> il jL Jl oLa ^Ljlj Jl ^isl isby jl <w-£ A3*>L LLa 

E^LJd Jp ^ -: J Law of Stream length IgJl j_C <ijLLl JljLl Ai jLp 

-Up j jLj ^jLtil 4_jl ^_a JpI jl Lj J^aj . ((AlJy C-Olj IciS <_£ j>Ll J jb 
(. l^LD JCP ^jSjj j-jJl (J-J P J > ; Lj i 1 j_A jU jLi-1 A * ..l a >J . l^lw2-« 

y>-\ (J,^ ^ y* <u.LL>-l ^jjJlj LgA^uL AiL-jUl ^OjJl oLLp o-ol L «.«■ > • 

. A3jL.ll oLa .Jjla c_jL*^d c5 1 (l£j~ > ' 1 

(_£Jla < J_ P i— A3jU L^Oj jl aJl?-L-J| oL*Ua]I J-LSj jli cjj j*-* j£> \^J 
jl^Vl Loj' LgJuU jJl <-—-lj jJl ji-LLa Jpj ^LL?- oLuLl o-La J^p 

(Lj jiaJl LpjJ J_p LSyo j j]l LL cJL 5 lij . j-^L LL L$J1 
^ ^LLL J jl ^lll J *'j— • ^/La-Jl j^i^r'j j’yr^'j 
^^JlJ yi yJl J_3-LJi J jis> J-p yLj Ji\ cLL>-l Xai Bird 
<, aj j ^.^aW oLj5cj! f-\ y**> i aLp aJl?-LJI vU^LtUilJl oLb -La Vl 

( J^ol j_p Jl>-1jljJj ^Uil jw y* 4 >sUj Lfljl _/L j ^jJl jljyLl c_sjL>-j/ jl 

t. (U->1 -Lb j-js^Vl j>*- Jl (_5 4 lL^- ^1 j-Ll oLLp <j >j . 4^jjz£oj a_up«bj 

• 4*3 ^*j jLl jJl oLLp j^L Jljj ji-*L jLlp 

Jii LcJii 1^-ijl ! LyL® J,} j yLl jjJaJ j*~Lij |»-Uj L ^Jp LSLj 
t 0 J^>-^1\ LjLLLI ^_-AP j>Ll ^ l a .*i (_5 jUL. ^j-Ll jVl ^A-a Lai J^a j^Sj 


Bird, E. C. F. , 1970, op. cit. , p. 155. 


nr 



oip «« OLJ JJs» XSSj a£jJL>- ^ - '> i *j 

’ f <k-^dL“ kwJlP y-iJl Jjiaj ) 

J*A>- OUJ jJl jl Jl jf (J1 o-L» J_*Jl itaVl j~L j 

^U>jVl d!>L>- LU: L^ijlj_>- jt c^pila :.*! .* w) r->-Vl 

^-Ji cpij -Sj^-Vl aj-lU- 1 sjull ^Jl ^j-dl 

• (V* ^J— ^— <) <ul^*Jl eJ—A A^# Jlj-iJl di ^SIjJl ^JU iS^JJ 

j—£ dili -LS^j j . oj-LJl oAa J^>- l»li Aa>L>- 0^ ^JL (J^* J ^Ualwjl 
aJ_A y*^ 1 — £j . A-A 4 ^Laf A^jJ_^-I A*jL_>- jil <LjIaJLJI oLxJa^Jkl ^y» jtLj 

^>«d“l J-+&J au* * — ait \ Y* _ ^ * jjL>«ij V aJL>- ^ ioL*Jdl ji»Vl 

n-rv jjLso V aK^J JLp li* A*Ja$ ^JJI £y>l ^UjJl ^jJLl 

AjoL^-^ll j I ^|— -. 9 L*«^) >. “ >,C L— 1 I A>1 o ,P ot ^ * t A*~»» i— .d.lt 

t— ■ • 4— Jj LL^j— » L p-p J_j Lr_j . ac-^3 ^II AjjL>- jil t^ULdl Jukjj aL> jd-1 

jl Sjl jjLl ^Lii fu dtA?- p-SI J\Jl <jt ^ ( Y) t yi*Jl 0 jSi 

. oLJ. 1 <wfij j^o . J jUafcJi ^>-T 

4— ^L“j— ll jl?Vl C-JT Jjii U5 A* yJi of ^lJaw>l (_$JL)1 ^«JI L*f 

|»^j_li ^y> L->Jd>-t aJU- J_ d JL^“1 A,»...la-I Jjb UlAj A^rfjd JUP LJj?- Ai)jd-i 

.(U JS^) 

(d— ^ U^LLj C-oLS oLUp jt 0^ ij £-£j 


Gvirtzman G. Buchbender, B. 1978, op. cit., p. 171 
Briem, E. and Bumel, W. D., 1984, op. cit., p. 52-3. 


0 ) 

O) 


\jr I ^oa iy-L* vJj Jiiu Jl y Vj <_$ jJl yVi y*UJ j^-LJl Jl y* 

J j_J? <_Jp a— JL>-L— J l oL>*iaJI ^-pjj • cMe****^ <— kaJl (J y 

^jJl y> iJLdJ LilSwt l^Ja^a of V| ty*Vl y*Jl J^ly** 

. *jj>k«XdJl oJla s^L&j ^yyb-l <— <— ^■LJI ^3^ ^y-yy 


<_y* t jJl Jp L$xpjf oj^5 <yby J! fj yJ' oVU- yyj 

J-UjjVI J^L>" IfrOj y Ly« J5 AjOjf ^ Ay-j yUlj yU fy <j* 

t^LOjI y3ly-f y-k Jyj <iUS jt y»j iy«Jl ^k* t£y~J. 

Ji HLJ>[ . fj y4 A_y- y yaly-Vt dJ_A j jywaJl 4j%*> JL? t A^y y 

. (f ^*J yJl °J“* If? ^jJl 3 Jl JlyVl 


jl i^_a 3 y o^Lp- y ^ 5 y-^ A-Jb>- (jjbJUy y-jJlj j^p y> y> kak« L#t 
Aja_> y £-1 J— $k> (A J— £-£) jCS- ^ y <ukl 4 y 3 , AjJjVl v-'jjs C ^ 1 ^ 
Ji j t JuP jJ yi Jij! (w— kJ y ji y- y l)j£j ji (J^— *-l Ay-jJ y jy -^1 

^jyjj t»_ 9 j\a 1 1 yyt^e (Ji — > oij Jy^_j ^"Vl (_£J Jll ^ j*# A_— JJP <y— «J 

< ?y -yj t J _jkJl ApUai a! L«^ ya y<»i yJl ytll ApUad (— < «*> 1 — o 'bf jl 

J^-lf Apx^Jo el y£- ^\P J «9 ^ly^- ^y * i y C'Xi (j^ aJ i ^jjl ^JP Ol 

t JU (JJ>1— iJaJl \_cJjl $jo elfl (_j J— ^ jl L«! i (y-L»lp 

°A 0 J,[ y-y °^ o y C^yjj>-I oUl ’jk» iliy 4 t y^lSsjjJl jytsklj <Wal j>- 

^ j^t yo elj_^- ^_JcJ ooi A-j ySo ol 5 yxj y U Ji jJl jj 5 b> of jf c y-y 
^jLy jyj (_J ) J _9 oLS" j-^*l 6 J— & ^|— i» (jl A— s^l— >- c j^-JP 

.<'>iyjVl 


<jf ( W JXi) UgJii jil ik^l y J Jj— y A_>-jJ| A dk-a L— «t 

Ibid, p.55-6. (^) 


10 



-Liljj X»f jJ[ J* ol y>S J-c-Vl {J J>jl~\ p-la «,* Jii Xi c-ojj gplj 

j-^Vl (»li co .L a j~"Vi 4_*l*<kP Oj^jj . (_£ j_>«il IJU ol_J.I 

o-ffo cpb-^ jj~*L-U ^^ijl) |*j-Ja!I ^j->JlI t 

xol oX_^5" <t^Lo-p of 4_j ci-Lb*»*y 1— . c *jjj UUaJl UhjjX 

Lplx>x*l aJISCoL jiS" »w— -ij ^ll 5 jyS oL*5 ^ c-ojj <_pl j oU y- J,l 
^*? A VL f ^1 f^— S* . OJJJ 4j>x*s*j 4*3 4* l.^v.P <_j 2. !3jpj ^.iJl 45^-^jl ^ ^«*u 

oJ»d3 Lo ol L .« /a >f ^p**Jl <_«« /?_> (_£oJl_j L~ ~ j ■ . *a 1 1 oj^S" 

• ViJJ 


L—COi l *•/!■ « ( ^ V b^*") j^l>»ll of*^“ ^ j*t> O^^j <1)1 I 

IA ^p«J ^ jJi}\ I J-A UU- <.. < «|rtT ^JjJl 0 j'SA ./? 1 1 4j,JjV 1 (jf J JLo cl->> c 4j>- jp ^f 

. Lfr*-* c^lx V ^ ^~w ojJLaJI 


<_$4® 4-^Jjjil 4 jJjL-J| o'yiii-l ( jp J>n jfj £jljj £pJ ^ J jA 4jl->- <— 

• f“2 , J' w ‘* J l J—^J XA4>Oo 4 _Jj>-L» J aJ^xI I j e J I I ^y» jCaj 

v-p— —Ijj ciAJi (J-jp- Jx>j . l—alc 1—^3 ixJUjj jl$ ^o jJl oLJLp 6 ^LSlj j 

oja_>-S/ 1 AjX-jii-l C-Xtpf ^Jjjl c_ilii-l ^ — 9j jiaJ A^>wjj c L_f~ AJaj>«il ol_>w*Jl 

Aj^jVl OJ—A3 oJb ^JiJl oJjt> l^i ^jjl jI?Li1 ^iUA-l I Jla / 

J-^ (*j °*^-- A ^ o~^ (*j 6 ^- A J ^ 

j-^Jl oXa ^ Jj^L^- Jij c l Jz>} l^lw3-4 

<*-— <ljj oLp*^ a^I^J ^j| ^L««j*yij 

. ^-iJl oAa Jl J-^aJ of Jp® 


Guilcher, A. , 1979. , op. cit. , p. 414. 


0) 



(^S 0 ^ J* ( ' * 1 ) 






■\A 





iji y> j-lJ I °J^ Jr*' ir* pAJ' J*-* 

^jjjl L_aJUP (_^jJL_J*^iJi Q l ... w l aJ l >■ C— >-b*- J^-9 4~*S'L>c* Ajl^P 0^ f— ^ 

jNl i J la ^aLm- Jui t JUO t>\ y~~* 3j-* j^°f f Jl iSj~~* 

j cJl£J^ y ^yj y«J' °W fj <y* y*iy> J 

• ( ^£rdJ (*J y J* J WJ* ^-V^' pZ 

jdl (j ytJl C^>tJl oLX»j«j l^Jlj_5^ ^-1 yj fj «*^ A » <j ^ 

^p l_^ jjl» j g b (_$*jJl ^L_*JiJl O^y J ojj-/i> ^ 

^yjJL <Lj l>- Jl jI?Vl oJLp-f »Ui$ ^Jjliil 4 jI N| .^OJl <u)L« jJOl » 

s^s-aJI ^ <Lwjl_ ~ .. ' .,.,« L« Lp>jL>- J jf J <oLL> 

. ioUJl 

jJ»\^-\ X-* jjk* — Y 

(J ^»j yOJl jjla > aO^P Of A_^*(jjjll jJOJ 4_julXjll i^ljjJl ^y Ji>-jJ 
t 0 Vl ^ JljJ N v~Jj oLL»p j U ya>- j£s jJ>\J~ 1 cijJl 

: JbJl y*Jl Jp l$V®' ^-r^" ls*J 
• <J J" J' j-*-^ ^ yiJi (jOl>-) ^oj — f 
. C*>0 _ y 

. 4 ..,'.,. ,1a 1 1 iww<lj jJO ^Oj >■ 

y fj* J -£J OJ_pf ^1 JaJl \j ^~ I JOL^ y» j^-iJ 

Ifj .T.t $ N 4_JjJl>- Jal Jp jU-J.1 j^JI 0! 

Lsijf U[j (UyJ 4 J-U 2 J! 4tJl Ouy-) ^»J j-lJl eOi Jp 


. jt . Jl I ( \ ) 



oLii OU~>- jj— (j i j£j IjUfjl ^1^ t'jkj t U» aJU-IjJ| 

J <Jj^ ‘W 9 j -*-^ olpUa_aJl ijA lLUS Js» J^p-Vl 

£fT oli A^jlj J^pj f C/> ys Lj±^I Uli>l j . ( U t U Jt^f) 

L^Ul ja l_L»Lw Ia^sI of oij a L ,. : .. ! aJU- y> oL>tj A~-jj~dl ^Jjl 
dljt A >OJj j Ap)J £->lj ^ JUU MJsu ^OjVl v—L?^ L oj 

jij— Ol>"j— -lAS C ^ J.<A". > . >J. I (_|L«lJr jJi]\ o JA wL«x A*jb>- jil ji?Vl 

aSCUI! J jIj_JJ a^UJI cjJo^\ (o JiCJi) U li jJuii A>*ii 

& (V^ J>i a^jM 

• _^l 0 »o--^ 0?*A [? 

^tJl o J a (j J*-LJi c->oJl oLU L»f 
<• fJ. °*^ A V^L? - ^ c5“^ ^l*JL)l <— 9 J j ^ aJIM 

jy^* AjI^Vl ojLL»p ^^Vl a>-joJL y^ J^J 

W>yil I oJa J-L. ^U-jI j£s V ^ ^*J 4£-lj_«Vl y> j]?Lja 

£-ri °'^tr Ijjlj tAj\S"f of jJi}\ ivxlj^ iJ*)M jj j» ji^ 3 . fA 

J-* £j\j» J:>Uj A_J CoxJl AOP ^L«Jl (^JUl y*j f ^ J^i aJL 

A-jliVL> (^ijj_^-l ^yajjJaj A-LkP of l_s<ajf (j\Jj • ( ^ V* OJJ^) Ajj J_ j>ti| AjU J 

jj_>«-^» C-Jlj^-I oOA iJj&j I c ^>- A^Jlp- (Jp o jS^L* j £- 1 <J Aj^jlS^I 

I-^a o^>tJl oLX»p , (^U^Ji iSj ^- 1 y > «-^-l 

JaiLv*o If a_^>Ipj J ^jJt j>ot . JJ ^,.>-1 { y 2 ij^ (J1 

.(To jj-b 9 ) L fc J ax j ^Jl Aj^jJlI iuUjJl 
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